Abstract. To satisfy the increasing needs of nuclear data at intermediate energies the Proton Activation Data File (PADF-2007) has been generated. It contains 418,575 excitation functions of nuclear reactions for 2355 target nuclei from Mg to Ra at proton energies up to 150 MeV. The data are given for stable and unstable target nuclei including isomeric targets with half-lifes more than one second. The cross-sections were obtained on the basis of model calculations using the TALYS and the ALICE/ASH codes and available experimental data.
Introduction
The evaluation and compilation of data for nuclear reactions induced by intermediate energy protons is important for a wide range of applications including the activation study for advanced nuclear systems, like ADS, and the study o f production of radionuclides used in medicine and industry.
To satisfy the increasing needs in nuclear data at intermediate energies the Proton Activation Data File (PADF) has been developed. It contains calculated and evaluated excitation functions of nuclear reactions for target nuclei from Mg to Ra at proton energies up to 150 MeV. Data are given in PADF for stable and unstable target nuclei with half-life more than one second.
The cross-sections were obtained on the basis of model calculations using the TALYS [1] and the ALICE/ASH codes [2] and existing experimental data.
As preparatory step, the work has been done to define nuclear models and approaches providing the best agreement with experimental nuclide yields. The comparison with experimental data has been made using nuclear models implemented in TALYS and ALICE/ASH. Approaches having minimal values of deviation factors [3] for the description of experimental data were applied for crosssection calculations for PADF. Additional corrections have been made for calculated cross-sections using available experimental data.
2 Description of methods used to obtain cross-sections
Calculations using nuclear models
Calculations of cross-sections for proton induced reactions including the radiative capture were performed using nuclear models implemented in the TALYS code and the ALICE/ASH code.
The use of TALYS involved calculations by the preequilibrium exciton model [4] and the Hauser-Feshbach model. The pre-compound model implements new expressions for internal transition rates and new parameterization of the average squared matrix element for the residual interaction obtained using the optical model potential from ref. [5] . The particle-hole density is calculated taking into account the Pauli correction, the pairing correction and the final depth of nuclear potential well. The depth of the potential well has been parameterized as a function of the projectile energy and the mass of the target separately for incident neutrons and protons to reproduce the influence of surface effects on the first stage of interaction [1] . The multiple pre-equilibrium emission is considered up to arbitrary order of particle escape.
The phenomenological model from ref. [6] was used for the description of the pre-equilibrium complex particle emission from nuclei. The contribution of direct processes to the proton inelastic scattering was calculated using the ECIS code integrated in the TALYS code. The coupled channel model or DWBA was selected by TALYS for calculations using the available information about nuclear level schemes. The phenomenological model [1] was used to describe the giant resonance in the inelastic channel.
The geometry dependent hybrid model (GDH) [7] and the Weisskopf-Ewing model were applied for numerical calculations with the ALICE/ASH code. Intranuclear transition rates were calculated using the effective crosssection of nucleon-nucleon interactions in nuclear matter.
Corrections were made to the GDH approach for the treatment of effects in peripheral nuclear regions [2, 8] . The multiple precompound emission is described by an approximate approach [7] . The exciton state density is calculated taking into account pairing corrections, the 2 International Conference on Nuclear Data for Science and Technology 2007 correction for the Pauli principle and the final depth of the nuclear potential well for the exciton state n=3. The number of neutrons and protons for initial exciton state was calculated using realistic nucleon-nucleon interaction crosssections in nucleus [2] .
The exciton coalescence pick-up model [ 9, 10] and the knock-out model [11] were used for the description of the pre-equilibrium complex particle emission. Parameters of models have been discussed in refs. [2, 12] .
The reaction cross-section and transmission coefficients used in TALYS and ALICE/ASH calculations were obtained using optical model parameters from ref. [5] .
The preparatory work comprised the comparison of available experimental radionuclide yields in neutron and proton induced reactions with calculations using TALYS and ALICE/ASH employing various nuclear models for the nuclear level density calculation.
Two modifications of the Fermi gas model [13] with different description of collective effects [1] and the microscopic approach of Goriely and coauthors [14] were used to obtain the nuclear level density in TALYS calculations. Calculations by the ALICE/ASH code were carried out using the Fermi gas model with the nuclear level density parameter A/9, the Fermi gas model [13] and the generalized superfluid nuclear model [15] [16] [17] . In the last case the asymptotic value of the nuclear level density parameter obtained using the RIPL data [17] is calculated as follows
, which replaces the old systematics of the ã-parameter [15] .
More than seventeen thousands individual measurements of radionuclide yields in neutron induced reactions for target nuclei from Al to Bi at energies above 0.1 MeV [18, 19] and about nineteen thousands experimental points for proton induced reactions for targets from Mg to Bi at incident energies up to 150 MeV [3] were used for the comparison with calculations.
The comparison [3, 18, 19] shows a certain advantage of the Fermi gas model without explicit description of the collective enhancement [1] implemented in the TALYS code and the superfluid model [ 1 5 -17] included in the ALICE/ASH code comparing with other approaches.
These two models for the calculation of the nuclear level density were used to obtain cross-sections for the Proton Activation Data File.
The TALYS code was used to obtain reaction cross-sections for stable nuclei and unstable nuclei with half-lifes more than ten minutes. Cross-sections for targets with the shorter decay half-life were calculated by the ALICE/ASH code. Calculations for isomeric targets were performed using the TALYS code.
Corrections using experimental data
Experimental data available in EXFOR for proton induced reactions were used for the evaluation of nuclear reaction cross-sections including the fitting and correction of calculated excitation functions. 
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Content of PADF
The Proton Activation Data File contains 418,575 excitation functions for nuclear reactions at proton energies up to 150 MeV. Data are available for 2355 stable target nuclei and unstable target nuclei with half-lifes (T 1/2 ) more than 1 sec and with atomic number between 12 and 88.
The calculation of cross-sections for stable target nuclei and unstable nuclei with half-lifes more than 10 minutes was performed using the TALYS code. Cross-sections for target nuclei with the decay half-life 1 sec < T 1/2 < 10 min were obtained using the ALICE/ASH code.
Calculations for isomeric targets with T 1/2 > 1 hour were carried out by TALYS. Approximate data are included in the present version of PADF for other short-lived isomeric targets.
Isomeric residuals are presented in PADF for nuclei with T 1/2 > 1 sec.
Experimental cross-sections available in EXFOR for proton induced reactions, (p,x) including (p,γ), were used for the correction of calculated excitation functions and the crosssection evaluation. This involved cross-sections for independent (non-cumulative) residual yields from 1434 EXFOR data sets. PADF includes also calculated neutron-, proton-, deuteron-, triton-, 3 He-, α-particle-and γ-production cross-sections.
The excerpt of the PADF directory is shown in table 2.
Format of PADF
PADF is available in pointwise and groupwise data format.
Pointwise data format
Data are presented in standard ENDF-6 format. Brief information about the method of the evaluation, nuclear models used for the calculation of cross-sections and experimental data applied for the correction of calculated excitation functions is given in the section MT=451 of the file MF=1.
The sum of all individual reaction cross-sections is presented in MF=3, MT=5. The section MT=5 of the file MF=6 contains yields of nuclei formed in nuclear reactions. The LIP variable indicates the state of the residual nucleus.
The number of neutron deficit isotopes for each element, included in PADF, does not permit the use of the common rule for material definition (MAT) [25] . In PADF, target nuclei are identified by MAT numbers taken from the radioactive data file JEFF-3.1/RDD file [26] .
Groupwise data format
The groupwise format of PADF is the same as the one used for IEAF data [27] .
The 256 group data files were generated using the NJOY code. The 175 group structure of VITAMIN-J was adopted at energies below 20 MeV. The energy bin of 1 MeV was used for the energy range from 20 to 50 MeV and 2 MeV -bin for energies from 50 to 150 MeV. 
Conclusion
Data file for the activation and transmutation analysis of materials irradiated with protons at energies up to 150 MeV has been developed. It contains 418,575 evaluated excitation functions of (p,x) nuclear reactions for 2355 target nuclei from Mg to Ra. Data are available for stable and unstable target nuclei including isomeric targets with half-lifes more that one second.
Cross-sections for PADF have been obtained using results of calculations with the TALYS and the ALICE/ASH codes and available experimental data.
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